Abstract-Diapers requires good water absorption characteristics, so that users can maintain optimal degree of freshness. To find diapers absorption and diffusion of moisture condition, there must be appropriate detection method to detect moisture. The common methods of measuring textiles moisture diffusion range are Impedance measurement method, capacitive measurement method, chemical substances measurement method, image measurement method. These methods are limited to the amount of surface measurement, and it's hard to be informed of the inner diffusion situation; radiography measurement method can measure the internal diffusion conditions, but requires expensive equipment and space environment for its main drawback. This paper presents the method called Sensing Probe Puncture. Through the Diaper Method (SPPTDM) and device that can detect moisture in the diaper diffusion layer. Experimental design and data processing and analysis, the results to prove that the diffusion layer of moisture diffusion rate is greater than the diffusion rate of the surface to prove diapers absorb moisture diffusion is the main diffusion layer. 
I. INTRODUCTION
The diapers need for good water absorption characteristics, so that users can maintain optimal degree of freshness. Relax level of the user depends on the absorbent material can be large and evenly absorb moisture. Superabsorbent Polymer (SAP) is the main material in the composition of the diaper and the main component as the diaper which is used to absorb moisture and evenly. If the moisture is not absorbed evenly, then let the partial area of the absorbent material is easily saturated, and rewet caused by moisture, so that the user will have a feeling of discomfort, reduces the user's degree of freshness. The diaper main vertical composition is the surface of the non-woven fabric layer, SAP diffusion layer, the bottom of the low density ethylene layer.
Manuscript received May 15, 2013; revised August 28, 2013 Recently, the common textile moisture diffusion measurement methods are the following impedance measurement method [1] - [3] , the capacitive measurement method [4] , chemicals measurement method [5] . The three measurement sensor is affixed to the fabric surface measurement for analysis, the results are limited to the measurement of the surface cannot be informed cloth inner diffusion conditions. Metric method [6] is to capture the image of the surface of the fabric, also the same shortcomings; radiography measurement method [7] can measure the internal diffusion conditions, but requires expensive equipment and space environment for its main drawback.
At present, there is no appropriate detection method to detect diapers moisture absorption and diffusion. This article proposed the method called Sensing Probe Puncture Through the Diaper Method (SPPTDM) and design experiments to prove that the proposed detection method can prove the diaper absorb moisture diffusion status is based on the diffusion layer. This method not only can detect diapers absorb moisture diffusion in the diffusion layer, also no expensive equipment and space requirements.
Experiment in two different configurations of the probes. To detect the moisture diffusion rate in the diffusion layer and the surface of the diaper to demonstrate that the proposed method can be surely detected to water rather than the surface of the water in which the diffusion layer, and the experiment result shows that the diffusion layer with SAP material is main to the diaper absorb and water diffusion.
To describe the proposed SPPTDM method in this study, system design is described in Section II, the test platform architecture is described in Section III, the experimental Process is described in Section IV, and the statistical method is described in Section V. Finally, the paper will be summarized as conclusion in Section VI.
II. SYSTEM DESIGN
This study proposed the SPPTDM method, the system block diagram is shown in Fig. 1 to prove that diapers for water absorption and diffusion is mainly in the diffusion layer.
The system mainly consists of part of the test platform, microcontroller module, and PC data analysis and processing. The system block diagram is shown in Fig. 1 . The test platform design architecture is shown in Fig. 2 .
The sensing probe is arranged on the test platform, analog circuit sends a signal when the probe detects physiological saline. Microcontroller of the control module to retrieve signal by 100Hz operating frequency, data communication and transmission via RS232 and PC, and then from the PC side to complete the data analysis and processing, and display the test results.
The microcontroller module is the core of the hardware design, analog circuits, microcontrollers and RS232 interface module, 5V working voltage, low-power design. Data acquisition and transmission of microcontroller is the main part of software design. In the first installation or change of the test object, the system needs to be reset as being initialized.
The time and the data acquisition start when the physiological saline starts the injection. Sensing probe contact with physiological saline and generates a trigger signal through the analog circuit. Microprocessor capture eight channels trigger signal so as to the operating frequency of 100 Hz, and real-time transmission 8 bit signals to the PC side via RS232. Then the data is stored, processed and analyzed in the PC side. More detailed experimental procedure described in Section III and Section IV. 
III. TEST PLATFORM ARCHITECTURE
The Board B1 is the upper side board, and the board B2 is the lower side board. Board B1 has two drill holes in the PA1, PA2 position. Drill holes can let the PA1, PA2 sensing probes prominent when the board B1 and B2 closed in order to connect the alligator clip.
P0 is the position of injection of physiological saline. Physiological saline is injected into the location in the middle of the board B1 and B2.
The board B1 is fixed to plastic tube at the place of P0 to facilitate the injection of physiological saline. A sensing probe is placed in the plastic tube used to record the start and end time of the injection of physiological saline.
D1 is the distance between PA1 and P0 equal to 5 cm. And D1 is also the distance between PA2 and P0. D2 is the distance between PB1 and P0 equal to 2.5 cm. And D2 is also the distance between PB2 and P0.
There are two metal thin needles as the sensing probes are located in the position PA1 and PA2. The sensing probe puncture diaper, and the needle body of the probe is in contact with the diffusion layer of the diaper. There are two metal thin needles as the sensing probes are located in the position PB1 and PB2. The sensing probes are placed on the surface of the diaper, and the needle body of the probe is in contact with the surface of the diaper.
TA1, TA2, TB1, and TB2 are the time when the probes detect water from P0 to the related location. VA1, VA2, VB1, and VB2 are the velocity when the probes detect water from P0 to the related location. The two sets of sensing probes located on PA1, PA2 and PB1, PB2 in which the same distance from P0, so the two sets regarded as PA and PB. As the same rule, the TA1, TA2, TB1, TB2 regarded as TA and TB, the VA1, VA2, VTB1, VB2 regarded as VA and VB.
Physiological saline with a concentration of 0.9% was used to simulate urine. Diapers are the test object that we want to measure the value from. When the board B1. B2 are folded, the 4 sets with total 2 Kg of weights are place on the B2.
LED is designed in the microcontroller module. When the sensing probe detects water, in addition to generating the trigger signal, the LED lights will be bright, the operator in accordance with the LED understand the experimental state.
IV. EXPERIMENTAL PROCESS
Diaper having elasticized side of the leak-proof, so that the diaper cannot be paved in the measurement process. Diapers leak-proof side must be cut with scissors, so that can render a flattened shape.
The diapers flat on the B2, and the center point of the diaper is placed at P0. The 2 probes located at PA1 and PA2 puncture diapers. Cover the B1 and B2, the diaper fix in the B1 and B2. 4 groups of 500g weight are added to the top of the B1. Reset the circuit.
There are a total of four sets of water sensor mounted at the position of PA1, PA2, PB1, and PB2 on the test platform. A ground terminal is set in the position P0.
Inject the physiological saline 30cc from the position P0. When P0 sensed physiological salt water, the analog circuit generates a trigger signal to the sensing control circuit system, via the microcontroller signals to the PC side, and record the start time. Start the injection of physiological saline, and the physiological saline absorbed by the diaper, and the diffusion to the cloth tissue.
The cloth tissue surface contains the non-woven layer, intermediate SAP diffusion layer, low density ethylenelayer at the bottom. The physiological saline water spread to the sensing probe position such as PA1, PA2, PB1, and PB2. Corresponding to the position of the lights will light up. Analog circuit sends a trigger signal to the control circuit sensing system, via the microcontroller signals to the PC side, and record the trigger time.
When the physiological saline 30cc injection is completed, as soon as all sensing metal needle located at PA1, PA2, PB1, and PB2 detect the water and send signals, the experiment ended, the relevant data can be viewed on the computer side.
V. STATISTICAL METHOD TA, TB are the time value when the probes detect physiological saline from P0 to the related location.VA, VB are the velocity when the probes detect physiological saline from P0 to the related location.
When the data is in statistical analysis process, two sets of data have been calculated mean and standard deviation, and the result graphed is shown in Fig. 3 .
VI. CONCLUSION
The measurement results presented by the chart shown in Fig. 3 , which shows the moisture diffusion rate in the diffusion layer is greater than that on the surface layer.
The result shows that diaper for water absorption and diffusion is mainly in the diffusion layer. The experimental results prove that the proposed SPPTDM method that use the sensing probe by puncturing the diaper can detect absorb moisture diffusion in the diffusion layer of the diaper.
The SPPTDM method has advantage of being able to detect the diffusion layer in the diaper compared with the other method such as impedance measurement method [1] - [3] , capacitive measurement method [4] , chemicals measurement method [5] , and metric method [6] . And the SPPTDM has another advantage of safety and that can be operated without expansive equipment and large space compared with the radiography measurement method [7] .
The proposed SPPTDM method can be applied to detect the urine the diffusion status of the diaper diffusion layer, used to assess the composition of the absorbent material in the diffusion layer of the diaper, having practical application prospects and economic benefits. 
